Triclosan induces Fas receptor-dependent apoptosis in mouse neocortical neurons in vitro.
Triclosan (TCS) is a commonly used antimicrobial agent in personal care and sanitizing products, as well as in household items. Numerous studies have demonstrated the presence of TCS in various human tissues. Several studies have reported the accumulation of TCS in fish and human brain tissue. The aim of the present study was to investigate the effect of TCS on apoptosis in mouse neocortical neurons after 7 days of culture in vitro following 3, 6 and 24 h of exposure. To explore the mechanism underlying the effects of TCS in neurons, we studied the activation and protein expression of the Fas receptor (FasR) and caspase-8, caspase-9 and caspase-3, as well as DNA fragmentation in TCS-treated cells. Cultures of neocortical neurons were prepared from Swiss mouse embryos on day 15/16 of gestation. The cells were cultured in phenol red-free Neurobasal medium with B27 and glutamine. The cultures were treated with concentrations of TCS ranging from 1 nM to 100 μM for 3, 6 and 24 h. The level of lactate dehydrogenase (LDH) was measured in the culture medium to exclude the cytotoxic concentrations. The cytotoxic effects were only observed when the highest concentrations of TCS were used (50 and 100 μM). To study apoptosis, the activities of caspase-8, caspase-9 and caspase-3 were measured, and DNA fragmentation was evaluated. Our results are the first time to demonstrate that TCS can induce an apoptotic process in neocortical neurons in vitro. The data demonstrated that TCS caused caspase-3 activation, DNA fragmentation and apoptotic body formation. Non-cytotoxic concentrations of TCS activated the extrinsic apoptotic signaling pathway, which is dependent on FasR and caspase-8 activation. However, it is also possible that TCS may activate the intrinsic apoptotic pathway after long-term exposure. Therefore, further studies on the mechanism underlying the effects of TCS on the nervous system are needed.